measured with a hand-held dynamometer. The intrasession variation, the left-right variation, and the fifth and fiftieth centile values were calculated. The ratio of two observations within one session ranged from 0 85 to 1-18 and the ratio of left to right ranged from 0-82 to 1-22 (95% reference limits). In 20 volunteers the repeatability was tested after one week. The ratio of averages of three measurements in two successive weeks ranged from 0-82 to 1-23 (95% reference limits). There were only small differences between muscle groups concerning these ratios. A The results of multiple regression analysis with variables age, height, weight and QI showed no significant influence of age in most muscle groups of our volunteers, aged 20-60 years, which is consistent with earlier reports that show that there is little or no decline in strength before 60 years ofage. " flexor is 40% weaker than the left side but within the fifth centile value, there still must be a suspicion of a pathological condition. The repeatability was tested by comparing the mean of three values of two sessions with an interval of one week. It is preferable to use the mean instead of the highest score.20 There is a good repeatability after one week, with only small differences between the muscle groups. The results mean in practice that a second measurement seldom differs more than 20% from a first measurement, which confirms earlier reports. Wiles et ar2 found in 80% a percentage difference <20% in pairs of measurements up to four days apart. In those terms our percentage difference from week-toweek is in 90 9% less than 20%. Boonstra2' found, with the same dynamometer as in this study, a coefficient of variation (CV) of 8-3 and 7-4% for wrist extensors and three point grip. The CV of our results from week-to-week varied from 3-6% (elbow flexors, R) to 10 9% (knee flexors L). Expressed as percentage change, our week to week results per muscle vary from 5-1% to 14-2%, mean 8 9%, which compares well with the results ofAndres et al,22
who found intrarater three to five hour testretest changes ranging from 4-3% to 10-3%, mean 6-5%. Although they use a strain gauge with an immovable strap, their method yields only slightly better results. This agrees with Wiles et al,2 who found the repeatability of the hand-held method as good as the mu--le chair with a more rigorous technique. Bohannon23 published good test-retest reliability during a single session. Our variation within one session is as good as the repeatability of averages with one week interval. These results are very encouraging, but it must be pointed out that for hand-held dynamometry a skilled examiner is required. From our own interobserver study6 but also from other authors23 we know the repeatability will suffer with different observers. The results of interobserver studies will depend on the skill and experience of the observers.
In the case of one experienced examiner who measures several muscles in a disease with more or less generalised muscle weakness (polymyositis, Guillain-Barre Syndrome), one has many parameters, with opportunities to make mean muscle scores, which will give a very good and reliable representation of the course of the disease.
